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the help of switching element driven by the optical links, the
body power supply could be scaled down to the fine control
in the level of 30 kV relative to the collector ( ground ), in
contrast to the previous system which stabilized the voltage
level of 90 kV relative to the cathode. Due to the low loss in
the power supply, it is readily applicable to the CW system.
This system will be used for the new CW gyrotron which is
prepared for the 7th experimental campaign.
Figure 1: Block diagram of body PS for CPD gyrotron
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Figure 3: Initia1100 ms of the pulse shown in Fig. 2. The
arrow indicates the time when small fluctuation in the Vc-Vk
is observed, but Vb- Vk is kept constant.
Figure 2: Wave fOlTIl of the voltages of Vc-Vk and Vb-Vk'
Body pulse width is set at 1 sec.
Almost all modern powerful gyrotrons adopt the opera-
tion using collector potential depression (CPD) . In principle,
the electron beam energy is recovered by decelerating after
the beam passing the body section. This deceleration miti-
gates the heat load at the collector and the net gyrotron ef-
ficiency increases. Conventional high voltage power supply
(PS) for CPD gyrotron consists of collector PS, body PS and
anode PS. The collector PS feeds the gyrotron beam current
of the order of 30 A with the cathode voltage of -45 to -65
kV relative to the grounded collector. The anode PS gives the
voltage of +25 to +50 kV relative to the cathode. This anode
PS is necessary for triode gyrotron. The body PS gives the
voltage of +45 to +90 kV relative to the cathode. For both
anode and body power supplies, high stability of the order of
10-3 and fast switch on/off time are required for the stable
and reliable gyrotron oscillation, but the required current is
less than 50 rnA for anode and 100 rnA for body. One of
the advantages of CPD operation for the PS is that the re-
quired stability of the main power (collector) supply is much
released if the stability of the voltage between cathode and
body is kept below 10-3 . Thus, total cost for the high volt-
age PS can be much reduced. Further reduction of the system
can be possible by supplying the body voltage relative to the
grounded collector but keeping the voltage stability relative
to the cathode. The required voltage is less than +30 kV rela-
tive to the grounded collector. Such body PS is designed and
fabricated using multi stage FET bank driven by photo tran-
sistors. The block diagram of this system is shown in Fig.
1. By feed back/forward controlling the number of on/off
stage, the voltage between cathode and body,Vb-Vk' is kept
constant within the accuracy of 100V. Figure 2 show the time
evolutions of the voltages, Vc-Vk and Vb-Vk' when the new
body PS is tested combined with conventional collector PS.
The pulse width is set at 1 sec. The load resistance of 1Mil is
installed to simulate the gyrotron. The setting collector volt-
age is 60 kV, but the voltage slightly increases by 1-2 kV with
the time constant of 0.5 sec due to the rough stabilization of
the collector PS. It should be noted that the voltage, Vb-Vk'
is kept constant at 86 kV. Such compensation can be seen not
only to relatively long time deviation , but also to the fast
change in the VC-Vk . The example is shown in Fig. 3. The
initial phase of the same pulse as Fig. 2 is shown here. Small
but fast change in the Vc-Vk at t = 0.635 sec is well com-
pensated and the Vb-Vk is kept constant. This body PS has
another input to modulate the output by 5 kV in amplitude
with square wave frequency below 1 kHz. This enables the
partial modulation of the output power of the gyrotron. With
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